Using the theory of optimal local currency pricing, this paper constructs a structural equation to estimate the rate at which foreign producer prices pass through the local currency prices of imported goods in the U.S. This can be viewed as measuring exchange rate pass-through, in line with price stickiness in the New Keynesian Phillips curve literature. We estimate the structural equation using the generalized methods of moments for consistent estimates of exchange rate pass-through. We find that a model with a mix of local currency pricing and producer currency pricing fits the data best. The estimate of price stickiness in import prices is comparable to existing estimates of domestic price stickiness. JEL Classification Numbers: E31; F31; F41
INTRODUCTION
The degree to which fluctuations in the nominal exchange rate affect the relative prices of real goods will in large part determine the effect of exchange rate policy on patterns of international trade. A large empirical literature in international macroeconomics estimates how quickly exchange rate changes translate into import prices (for example , Yang 1997; and Campa and Goldberg, 2005) . This speed of adjustment is referred to as exchange rate pass-through. In this paper, we examine the speed of adjustment in the price of exports to the U.S. in response to changes in the value of the U.S. dollar. An innovation in our paper is an application of the modern sticky price theory that is embedded into the New Open Economy Macroeconomics literature (see Obstfeld and Rogoff, 1995) to create a statistical model in which exchange rate pass-through can be represented as a structural parameter immune to the Lucas critique. We then apply some of the techniques that have been developed to understand the dynamics of domestic inflation (referred to as the New Keynesian Phillips curve literature) to estimate our model and consistently identify the structural parameter which we refer to as exchange rate pass-through.
The idea that the prices of imports would incorporate exchange rate changes only slowly has a long heritage. Many theoretical models were developed to explain this particular failure of the Law of One Price. In particular, price stickiness implies that the Law of One Price fails to hold at any time, and exchange rate pass-through is imperfect. 2 In the context of sticky price models, Devereux (1996, 2000) develop the theory of local currency pricing (LCP) to explain violations of purchasing power parity. In contrast, when monopolistic producers set sticky prices in their own currency, which is the case of producer currency pricing (PCP), exchange rate changes are reflected one-for-one in foreign currency prices (perfect passthrough).
To generate richer dynamics, many sticky price models have adopted a (time-dependent) model of pricing developed by Calvo (1983) and incorporated it into the dynamic general equilibrium modeling structure (Yun, 1996) . In this type of models, inflation is forward-looking and can be written as a discounted sum of future marginal costs. When real marginal costs are high or expected to be high in the future, firms have an incentive to raise prices inducing inflation. The recursive form of an inflation equation in which inflation is written as a function of current marginal cost plus expected future inflation (as a proxy for future marginal costs) has been represented as a modern alternative to the Phillips curve. Galí and Gertler (1999) and Sbordone (2002 Sbordone ( , 2005 show that this forward-looking representation of inflation can be estimated with general methods of moments (GMM) using lag variables as valid instruments.
This literature can be used to estimate the rate at which sticky prices change.
There exists an exact parallel to the New Keynesian Phillips curve in the LCP literature.
Import price inflation will be high when the real U.S. dollar marginal cost of foreign production is high or expected to be high. We can decompose the real U.S. dollar marginal cost of foreign production into two parts, the real marginal cost of production in the exporting country and the gap between import prices in the U.S. and the PCP price (that is, the exchange-rate-adjusted price of goods in the foreign country). Finding a consistent measure of marginal costs in the foreign country may be difficult. However, the theory of the New Keynesian Phillips curve implies that the measure of real marginal costs can be inferred from inflation since real marginal costs drive inflation. Therefore, the estimation of a recursive, forward-looking representation of the LCP Euler equation governing import price inflation enables us to provide a consistent estimate of the frequency with which foreign firms change their U.S. prices in response to changes in U.S. dollar marginal costs. We can interpret this structural parameter as the New Keynesian rate of exchange rate pass-through because one of the determinants of these U.S. dollar marginal costs is the exchange rate. As a byproduct of this procedure, we are able to estimate the rate at which foreign producers adjust their own home price levels without ever constructing a measure of marginal cost.
Many recent studies examine changes in pass-through effects over time and their contributing factors. Taylor (2000) found a reduced pass-through of exchange rate changes into consumer prices which was potentially attributable to the lower inflation environment leading to less frequent price changes in general. Devereux and Yetman (2003) , indeed, find that the crosssection of pass-through coefficients is negatively related to the cross-section of average inflation.
Focusing specifically on import prices, Campa, Goldberg and Gonzalez-Minguez (2006) find a trend toward falling import price pass-through in manufactured goods industries in some Euro countries but do not find strong evidence that this is related to the adoption of the Euro currency. Frankel, Wei, and Parsley (2005) , focusing on prices of specific disaggregated goods, examine the role of monetary policy and increasing domestic distribution costs to explain reduced passthrough. Otani, Shatsuka, and Shirota (2005) find declining rates of long-run pass-through into import prices across a range of industries in Japan but stable short-run pass-through. Marazzi, Sheets, Vigfusson, and others (2005) find a sharp decline in pass-through of exchange rate changes into U.S. import prices which can be attributed in part to changes in the pricing behavior of Asian exporters following the 1997-98 Asian crisis. Ihrig, Marazzi and Rothenberg (2006) find falling import price pass-through for the entire G7. Marazzi and Sheets (2006) attribute part of the decline in pass-through to strategic effects.
The approach in this paper has common and different features, compared to existing studies. First, exchange rate pass-through comprises two parts: the pass-through of exchange rates into import prices; and that of import prices into CPI. Campa and Goldberg (2006a, b) provide a number of reasons including distribution costs why consumer prices might be slow in response to import prices. This paper, by contrast, follows a literature that examines the impact of exchange rates on import prices. Second, as argued by Gagnon and Ihrig (2005) and Gust and Sheets (2006) , one reason for reduced pass-through can be a greater endogenous response of monetary policy to exchange rates, which, in turn, leads to more stable prices. One advantage of the approach in this paper is that the direct estimation of an optimization-based model of price adjustments will make our estimates robust to changes in monetary policy. Third, our model focuses on aggregate structural dynamics, whereas some studies including Hellerstein (2004) and Goldberg and Hellerstein (2008) estimate exchange rate pass-through at the industry level.
This paper offers several findings on exchange rate pass-through effects on U.S. import prices. First, we find strong evidence of price stickiness in U.S. import prices; consistent with a structural model in which prices change every 5 quarters on average. Second, a model in which some firms adopt LCP and others adopt PCP pricing fits the data most coherently. The estimated fraction of PCP price setters is small: 10 percent or less. Third, we find only weak evidence that rates of price change have slowed over time. Fourth, the degree of import price stickiness is similar to that of the domestic price stickiness of U.S. trading partners. Lastly, as in the New Keynesian Phillips curve, there is a substantial forward-looking element to the adjustment of import prices which is consistent with the idea that many firms are adjusting in an optimal manner. Also, as in that literature, only a smaller fraction of firms are backward-looking.
II. THE MODEL
We consider a model in which all firms exporting to the U.S. adjust their U.S. dollar prices infrequently and optimally according to the local currency pricing (LCP) pass-through theory. A producing firm that changes prices in the home market chooses a price to maximize the discounted sum of expected profits over the time. The firm must set producer prices in advance using the information set available at time t-1 (see Rotemberg and Woodford, 1997) . Discounted expected profits in the domestically oriented sector can be written as:
where β is the discount factor of the firm's managers, κ is the probability of adjusting the producer price in each period, ppi is the firm's producer price, PPI is the aggregate producer price index, Q is output, and MC is nominal marginal cost in terms of home currency. The optimal producer price * t ppi that maximizes the expected profits is given by ( ) ( )
Linearizing the first order conditions as in Galí and Gertler (1999), 1 (1 )(1 ) Similarly, when importing firms choose their prices for imports into the U.S., they maximize their profits from the U.S. market:
( )
where ipi is the firm's import price measured in U.S. dollars, IPI is the aggregate import price index, IM is the volume of imports, S t is the spot exchange rate with the U.S. dollar, and ν is the probability of adjusting the import price in each period. The optimal import price * t ipi that maximizes the expected profits is given by ( ) ( )
We can extend the Galí and Gertler (1999) and Sbordone (2002) technique to the case of import prices and write ( )
(1 )(1 ) 
Equation (3) will form the statistical model that we can use to measure structural pass-through.
This equation reflects an error-correction mechanism, where μ (= ln M ) is a cointegrating vector for U.S. import prices, the foreign producer price level, and the exchange rate because the ratio M converges in expectation to a steady state when firms are fully able to adjust prices.
The theory constrains the dynamics of equation (3) in a number of ways. First, in this optimal price setting equation, all corrections come through changes in foreign or import prices, and the exchange rate only appears as part of the error-correction term. This is in contrast with the standard literature which essentially regresses import price inflation (or CPI inflation) on changes in the exchange rate. Second, the prices adjust geometrically so we can include only a single lead of each kind of inflation in the dynamic equation. The reduced-form exchange rate pass-through literature typically focuses on backward-looking dynamics and does not use theory to constrain the number of lags in the model. Third, the price setting firms operate under rational expectations, so the error term is uncorrelated with all variables in the information set available for price-setters at time t-1. This produces a natural set of identification conditions and allows consistent estimation with GMM. Fourth, the pass-through of real foreign marginal cost into import prices occurs at the same speed as exchange rate pass-through as implied by equation (2).
Finally, the long-term pass-through is 100 percent.
III. THE DATA
To estimate the pass-through effect model given by equation (3), we need data on domestic import price inflation, foreign producer price inflation, and the relative price of imports to foreign price levels. Detailed descriptions about data are provided in the appendix.
We also need trade weights to aggregate foreign prices over U.S. trading partners. We calculate trade weights for 40 trading partners of the U.S. (Appendix C). 3 Country j's share in U.S. imports of manufactured goods at quarter t, j t w , is calculated as imports of manufactured goods from country j divided by the sum of imports of manufactured goods from all countries in the list of trading partners. 4 We measure the markup of import prices over the PCP price, M t , using geometric weights to aggregate time series of the markup for each of the trading partners, as in Thomas and Marquez (2006) . The markup for country j is defined as 3 U.S. trading partners comprises 40 countries as follows: Australia, Austria, Belgium, Brazil, Canada, Chile, China, Hong Kong SAR, Colombia, Costa Rica, Denmark, Finland, France, Germany, India, Indonesia, Ireland, Israel, Italy, Japan, Korea, Malaysia, Mexico, Netherlands, New Zealand, Norway, Peru, Philippines, Poland, Portugal, Russia, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, and the United Kingdom. 4 Campa and Goldberg (2005) find that the most important determinant of exchange rate pass-through is the fraction of imports which are manufactured goods that tend to have low pass-through rates (relative to energy goods). 5 The foreign price indices are from various sources and are outlined by county in Appendix A. In many cases, the coverage of the manufactured goods producer price index is incomplete and the data is extended back in time using broader producer price indices, wholesale price indices, or GDP deflators. 6 The import price deflator can be obtained (http://www.bls.gov/mxp/home.htm) for the period 1985-present.
We create an aggregate measure of the relative prices of goods produced in the U.S.
relative to its trading partners using geometric trade weights, 
IV.
THE ESTIMATED RESULTS
A. Defining Exchange Rate Pass-through
The standard exchange rate pass-through literature typically regresses import price inflation or possibly CPI inflation on changes in the exchange rate and some variables meant to control for the marginal cost of production along with lags (for example, Yang 1997; Smets and Wouters, 2002; Campa and Goldberg, 2005; and Farugee, 2006) . The rate of exchange rate passthrough can then be measured as a function of the dynamic correlation of exchange rate changes and domestic inflation at different horizons. Existing studies suggest cross-sectional differences on exchange rate pass-through, which depends on price setting behavior (for example, Dornbusch, 1987; Knetter, 1993; Devereux, Engel, and Storgaard, 2004) or concern about market share (Froot and Klemperer, 1989) .
We define exchange rate pass-through in a slightly different way as determined by the model. In the context of an LCP model, the speed with which exchange rate changes begin to affect import prices depends in part on the frequency of price changes by firms. However, the degree to which firms change prices also depends on their expectations of the future dynamics of the exchange rate because they are also forward-looking agents. From this perspective, standard estimates of the exchange rate pass-through are subject to the Lucas critique: that is, they are not parameters that policy-makers can take as invariant to changes in exchange rate policy.
We will describe exchange rate pass-through as being represented by a structural parameter. We consider the degree of pass-through as the fraction of firms that change their prices in response to exchange rate pass-through, (1-ν). At horizon j, the fraction of firms that have not adjusted prices will be (1-ν j ).
B. Specification and Benchmark Regressions
The theory implies a rational expectations model of the form: α , the slower is exchange rate pass-through: that is, an increase in the producer price relative to the import price lead to a smaller current increase in import inflation as 1 α declines. Also, a measure of 3 α < 1 indicates that exchange rate pass-through is slower than foreign countries' domestic price adjustment.
We estimate the above model with the GMM method. Our "benchmark" instrument set includes contemporaneous import inflation, 
consistent with price changes of imports occurring on average once per year. This is similar to estimates of Galí and Gertler (1999) , as to the adjustment of domestic prices in the U.S.
However, the estimate of 3 α is negative and insignificant which makes it impossible to develop a parameter estimate of foreign price stickiness, κ. The insignificance of 3 α suggests no evidence of pass-through of foreign marginal cost into U.S. import prices. The Hansen's J-statistic test of the overidentification conditions of the model, which are not rejected at the 10 percent level, suggests that our instruments are valid. π , the markup ( t μ ), the appreciation rate of the U.S. dollar (ds t ), the foreign interest rate ( * t i ), and the U.S. Federal funds rate. We are able to calculate a real estimate of κ only in the case where the estimate of α 3 > 0 (that is, panel C). Adjustments were made to the benchmark instrument set for panels B-E as indicated above. The J-test is Hansen's overidentification test for all instruments (with p-values in square brackets) which is only valid for optimal GMM. The Wald test is a parameter restriction test for the null hypothesis that 4 2 3 α α α = − × (with p-values in square brackets). Standard errors are reported in parentheses. In panel F, the benchmark instrument set is used, and Newey-West corrected standard errors are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
C. Robustness Checks: Estimation Methods
We also report estimated results under slightly different assumptions on the information set to check for robustness. 
D. Robustness Checks: Alternate Specifications
The results are reported in panel A of 
Panel B reports the results of the GMM estimation of equation (6). The estimated coefficient on lagged foreign producer price inflation is near 0 and is statistically insignificant. Apparently, there is little connection between foreign price inflation and the import price inflation at leads or lags. We also see that the inclusion of the lagged term changes little about the other benchmark results: 1 α and 2 α are both significantly positive and consistent with an average frequency of price change of about one year and an economically reasonable subjective discount factor. 
This equation is analogous to a hybrid New Keynesian Phillips curve à la Galí, Gertler, and Lopez-Salido (2005) , which nests the pure forward-looking model as a special case. As shown in panel C, we find no evidence that the lagged variable enters significantly. The inclusion changes neither the basic result that 1 α and 2 α are both positive and statistically significant nor the estimate of the frequency of import price changes.
To assess whether our results are biased by the lack of significance of the foreign producer price inflation term, we re-estimate the model after calibrating the term (1 ) 
We report the results in panel D. The estimate of ν is close to the benchmark level with a fairly narrow standard error. However, the coefficient 1 α is very small and only marginally significant.
This model, by imposing the constraint that foreign producer price inflation passes through into import price inflation proportionately to the markup of import prices over the PCP price, results in a very low level of exchange rate pass-through. Further, we can reject the hypothesis that β =0.99 at the 5 percent level.
Panel E reports the results from a specification that relaxes the assumption that foreign producer price inflation passes through into import price inflation at the same rate as exchange rates. We estimate the specification 
Not surprisingly, after dropping the proportional assumption we return to our benchmark results in terms of 1 α and 2 α but find a negative estimate of 8 α . The hypothesis that 1 α = 8 α was easily rejected at the 5 percent level, suggesting that the impact on domestic import inflation of foreign price inflation appears to be quite different from that of the nominal exchange rate.
We view the negative estimate of the coefficient on foreign inflation in LCP models (Tables 1 and 2 ) as a result of ignoring the role of PCP firms. In the following subsections, the coefficient estimates on foreign inflation become positive (and often significant) in the mix of LCP and PCP models, which enables us to report significant estimates of structural parameters.
E. Pass-through Effect Model with A Mix of LCP and PCP
The above models assume that all firms exporting to the U.S. adjust their U.S. dollar prices infrequently and optimally according to the local currency pricing (LCP) pass-through theory. We relax this assumption by modeling a world in which some fraction of firms (that is, PCP firms) price their goods in their home currency based on changes in aggregate prices.
In producer currency pricing (PCP), firms have sticky prices in their own currency while their invoice prices in U.S. dollar adjust automatically as exchange rates change. We assume that a fraction, λ, of firms set prices in their home currency and pass on the prices into import goods with a one-period lag. 
(1 ) (11) with GMM using the benchmark set of instruments and report the results in Table 3 (panel A).
The fraction of firms that operate as PCP firms is estimated as very small as indicated by the λ estimate, which is about 6 percent and significant at the 1 percent level. α , which are still consistent with an economically reasonable subjective discount factor and import price changes with a frequency between 4 and 5 quarters. The coefficient on foreign price inflation, 3
α , is positive but not significant. We are able to estimate a parameter of probability of foreign producer price stickiness of κ ≈0.4 although its standard errors are so large that it is not statistically different from 0 or 1.
F. Pass-through Declining?
Much of the recent literature has focused on whether exchange rate pass-through has slowed down. To check this hypothesis, we split the sample in two parts, one running through 1991 and the other from 1992 to 2005. Given the relative success of the model with partial producer currency pricing, we estimate equation (11) In both sub-samples, we find considerably more evidence for the pass-through of foreign price inflation into U.S. import inflation as shown by positive estimates of 3 α . Panel B in Table 3 shows the parameters from the regression for 1980-1991. The estimates of 1 α and 2 α are both positive and of a size consistent with the benchmark regressions. The estimated frequency of import price changes is on average once per 5 quarters. The average frequency of foreign producer price changes is estimated at around once per 4 quarters. Interestingly, in this period, the fraction of PCP firms is near zero ( λ =0.029), and we cannot statistically reject the hypothesis that λ =0 at the 10 percent level.
In the 1992-2005 period (panel C), we estimate a frequency of import price change that is slower by about a quarter than that during the earlier sample period: price changes occurring on average about once per 6 quarters. It should be noted that the estimate of the frequency of price changes, ν, in the first period is within the single standard error confidence range of the later period estimate. Further, we find a much larger fraction of PCP firms, as suggested by the λ estimate of 13.5 percent. A larger fraction of producer currency pricing firms might offset the impact of slower price changing. In both sub-samples, the estimate of the subjective discount factor is within a standard error of an economically reasonable number. It should be noted that the model restricts the data along a number of dimensions, and in the latter sample period the overidentifying restrictions are marginally rejected at the 10 percent level.
An interesting finding is that the estimate of the speed of foreign price changes is much more precisely estimated in each of the sub-samples than in the whole sample. One possible explanation is that structural changes in foreign monetary policy allow for more reliable relationships between the instruments and future inflation in the sub-samples than in the whole sample. We find that in each sub-sample, the speed of foreign price changes is significant at the 1 percent level and similar in size to typical estimates of price change frequency using the New Keynesian Philips curve literature (see Galí, Gertler, and Lopez-Salido, 2005) .
We find some evidence for diminishing pass-through. First, the direct effect of exchange rate pass through (measured by 1 α ) declined from 8 percent to small and insignificant size of 2 percent. Second, the effect of foreign price inflation on import price inflation (measured by 3 α ) decreased slightly, reflecting that the frequency of price changes by U.S. importers declined more than that of foreign producers did. Third, the increased fraction of PCP firms (measured by λ ) from a small and insignificant level to the 13.5 percent, however, offset the declining passthrough owing to the first two factors. Notes: This table reports the GMM estimation results of a pass-through model with a mix of local currency pricing (LCP) and producer currency pricing (PCP), structural equation (11) for different sample periods. For the full sample, the benchmark instrument set is used. For the sub-sample regressions (panels B and C), we use contemporaneous measures of IPI t π and PPI t π and only two lags (rather than four lags) of each of the variables included in the benchmark instrument list. The J-test is Hansen's overidentification test for all instruments (with p-values in square brackets). Standard errors are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
G. Regional Models and Country-Specific Exports
The BLS collects import price indices at finer levels of aggregation based on the location of the originating country. From 1991, BLS has reported import price indices for manufactured goods from industrial countries and from developing countries. We sub-divide our list of 40 countries into two groups and construct aggregates of foreign producer prices, foreign interest rates and exchange rates that correspond to each country group.
8 Table 4 In panel A, we report the results for the industrial countries. All parameter estimates are significant at the 1 percent level including 3 α , the coefficient on foreign producer price inflation.
The estimate of the subjective discount factor is low compared to standard estimates, and the hypothesis that β =0.99 can be rejected at the 5 percent level. The coefficient on the markup of import prices over the PCP price ( 1 α ) is low although precisely estimated. Accordingly, the price stickiness is extreme, with the probability of both import prices and foreign prices remaining fixed in any given quarter above 0.9, while a substantial fraction of firms act according to PCP with λ ≈ 16 percent. The overidentifying restrictions are rejected at the 10 percent level.
Among the developing countries, price stickiness is even more extreme. In this sample, the coefficient on the markup term ( 1 α ) is negative indicating no convergence of import prices to the PCP price. As a result, we cannot estimate a parameter of price stickiness. We also find a very small (6.9 percent), but statistically significant, fraction of manufacturing imports are set according to PCP in developing countries.
Finally, we estimate the partial PCP model for manufacturing imports from Canada and Japan. The BLS produces import price series for goods from these countries, again beginning in 1991. Since this exercise involves data from a single country, we do not need to aggregate prices, exchange rates, or interest rates over countries. The results are reported in panels C and D of Table 4 . We find very similar results for both countries: (i) very low and statistically insignificant coefficients on the markup of import prices over marginal cost are accompanied by Hansen's overidentification test for all instruments (with p-values in square brackets). Standard errors are reported in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. fairly sluggish import prices (with v being close to 0.9): the average price change frequency is about 10 quarters; (ii) positive estimates of the impact of foreign producer prices on import inflation ( 3 α ) render foreign price adjustment substantially sluggish (with κ around 0.85); (iii) a small but statistically significant fraction of firms (around 7 percent) follow producer currency pricing; and (iv) the estimated subjective discount factor is not significantly different from the standard estimate ( β =0.99).
V. CONCLUDING REMARKS
In this paper, we estimate a structural parameter that is crucial for determining the effectiveness of exchange rate policy: the frequency with which sticky-price firms are able to change prices in response to changes in exchange rates or marginal costs. Our estimate of passthrough effect of about 7 percent per quarter suggests that a depreciation of the U.S. dollar would not increase the U.S. import price in dollars substantively. We also find that the stickiness of import prices is slightly increased over time but the increase is neither sizable nor significant.
As noted by Taylor (2000) , there exists a potential complementarity between monetary stability and policy effectiveness. Since price setting and pass-through effects could be endogenous (Devereux and Yetman, 2003; Devereux, Engel, and Storgaard, 2004) , higher exchange rate volatility could induce an increase in import price pass-through by reducing domestic price inertia. 9 That is, higher exchange rate volatility reduces monetary stability but increases import price pass-through effects. Pass-through effects in the U.S. would be more susceptible to a change in exchange rate volatility because our findings provide evidence on forward-looking expectations in the determination of pass-through effects. We acknowledge that our pass-through effect models based on the optimization framework with the New Keynesian Phillips curve treat the import price setting parameter (v) as a time-invariant, deep parameter, but this parameter itself could be chosen endogenously for optimization when the degree of monetary stability could vary.
Appendix: Data Descriptions

A. Foreign Producer Prices
The following countries have OECD manufacturing PPI's for the whole period 1975-2005: Canada, Japan, Germany, Korea, U.K., France, Ireland, India, Switzerland, Indonesia, Netherlands, Spain, Australia, Austria, Finland, Denmark, Turkey, and New Zealand. The data for Norway, Turkey, and Belgium are available only from 1977, 1979, and 1980 , respectively. The same dataset has data for Mexico and Italy from 1981 and Sweden from 1982. Data on Portugal, Russia, and Poland are available only from 1990 , 1992 The data on Mexico is extended to 1980 with a Banco de Mexico series from 1980 to 1981 with a PPI excluding petroleum and services (source: CEIC). Mexican data is extended to 1975 with quadratically interpolated annual GDP deflator data from IMF International Financial Statistics (hereafter IFS). The data on Sweden is extended to 1975 using the monthly PPI/WPI from IFS. On a quarterly basis, the Italian and Portuguese data are extended using the GDP deflator from IFS to 1980 and 1977, respectively. Quarterly data on PPI/WPI are used to extend the data to 1982 for Poland. Polish data is extended to 1980 with quadratically interpolated data from IFS. Annual GDP deflators from UN National Accounts are quadratically interpolated to extend Belgian, Italian, Norwegian, Polish, Portuguese, Russian and Turkish data to 1975.
Monthly data on PPI or WPI are available from IMF for Brazil, Chile, Costa Rica, Israel, Peru, Singapore, South Africa and Thailand for the entire period. The data for Peru, Malaysia, and Philippines are available from 1980, mid-1986, and 1993, respectively . Monthly data are converted to a quarterly frequency by averaging. The Philippines data is extended to 1981 using the Philippines quarterly GDP deflator from IFS. A quarterly average of a discontinued WPI series for Metro Manila from Philippines National Statistical Office via CEIC is used to extend the Philippines data through 1976. Peruvian, Malaysian, and Filipino data is extended to 1975 with quadratically interpolated annual data on GDP deflators from IFS. For Colombia, the GDP deflator is used to infer the level of the PPI in the 1 st quarter of 1994, which is not available. A PPI series on industrial products for China is available from China's National Bureau of Statistics from October 1996. To extend this data, we calculate an equal weighted average of inflation from a Raw Materials Price Index for Textile Materials and Construction Materials. This inflation series is used to chain the deflator to January 1990. A quarterly average of this series is taken. An annual GDP Deflator from UN National Accounts is quadratically interpolated to extend the data to 1975. The manufacturing WPI for Taiwan (from DirectorateGeneral of Budget, Accounting and Statistics in Taiwan via CEIC) available from 1981 is extended with a broader WPI from 1975. The data on quarterly GDP deflator for Hong Kong SAR is available over the period from Hong Kong Bureau of Census and Statistics.
B. Exchange Rates
Monthly exchange rates are obtained for all the countries from IFS except for Russia (before mid-1992) and Taiwan. For Russia, annual exchange rate series are taken from United Nations national accounts and quadratically interpolated to a monthly frequency. Taiwanese and U.S. exchange rates with the H.K dollar are obtained from HKMA and the cross-rates are used to calculate a monthly exchange rate. For Poland, the series on exchange rates begins only in 1978.
